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d2.d3.cl4.d5 



12 ^7A^« 
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±.$zA*>m&{m<Dm2.mwM-c<D * - > 

sett. cxi&xjM&mn* * 9 ^^ffl-r sis i © * ? 

JtEA*iS#f|^*£ * 

7x*\&j)~?z>>? ; 7*ft3mt, io 

±BBA*B«»^©l«IBIil**4liW Sfc»(c±E3» 5 

jjaA*a»»^^aBiwrc©u'<*»*^<>-> 20 

fcj6Cr±BA*H«e****5*:JH8rr SSI 1 ©*^ 

*.» ±fa*^xKj£CTS*fflu/c±iB^sjfii*ffl^T 30 
±jeA#HWM©«-«ill«*lilffl 0 ri!5B?«K©@it£ 

Xf^^i, 40 

±ge * x fc*f is l- r ±se * ^ 7- y T'Kior 

[WI#iH4 ] {^«&©A#Bfl«(i*f*iS<J?«&©iIi« 
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(cj£i;-c*7:*0Si-r&£#tc. ±SA#iB«lfi#©JS 

±12 * 5 x (cjptjsu r ±f a 2 5 f - -fizz-ox 

¥ti>w&2 ntc±&At>wmmn<DMmwm<D¥mm * 
At>mmm^mm^&(ommmmcm^^-r * * ^ 

[fPJ3©I¥*Blfcl&9n 
[0 00 1 ] 

S*±©fJffl?>R 
fiefc©i£ffi (H10-H1 2) 

WH£«?&-«r&fctf>©^I3 (H1^H9) 

mmw (Hi-HQ-) 

[0 00 2] 

[^Lh©«^»] *mi\m^$&mmjsixfm*&t 

Wtt.K.m U . 09 A N T S C ^©««S?fgSKfs^ ( S 
D : Standard Difinition ) ^r'W fcfya >^©iR)S?$! 
Kft-if (HD : Hit* Difinition ) {C^-T-2>T *? 
>^-*tCfifflL-C»ja&*>©-C*i. 
[0 00 3 ] 

[fi£*©&fK] C ©«©T ? "fu K*Jl> 

TB. SD^«^K»0T«»fH«IIWaa**^-Ci 

6. m«H10K5%-r«t^K. HDffl*©j£ffll81± 

r**<c roj EPSi>'A*«c taj Eirc&SSDHMB 

#<c#o?*¥;&&&B2rft«:*ti-eti 2 fs©^^ffl 

Kl*«rrt £(cJ:D. tf»3tt roj EPRCMtStt taj 

[0 0 04] TV^^l/'l-ZlC&.&mt&MtlsXU. 

OSDiSKagl-Si, -£©j5^©4Q«rodel,mode 
2.roode3 RC*node4 ©<&g©H DH0i?5:ff R8ft <fc 
^"i. C©t*ffll»&«Bl7^*iril/-CB. HI ICC 
jjt-r^rai*32^7C>'>-fe>'N , ^^l'7-f;L'*2^ 1 012 

[0 00 5 ] 2&7G>'>-k'<7:/Jl'7'rJ['*2»4aS( 
©fi[g©H DiS^nodel.modaJ ,mode3 RO*mdde4 

ntc*f C T 2 <Xfcy ^j^4A~4D (c J: -5tr!*AL«:ffl 

3 «SiSfflra-7 -f 6 A tC«t ») mode 1 S trtnode3 ffl© 



(3) 

3 

mode4 JBOaaSSrl^T UHD iHftfi^t© 2 #<D>tffi§! 

B*ffl^r4aa<DttS<DHDjIj**iiraL 

(0 00 6 1 

<£ 9 fl?&«©<S;T IfcHD W&mn*&J8& hctiytft 

[0007] cvjz^temMZfKifc-rzir&tvx, a 
iB^M^?r^-r f ^x^sartvWffi^a^ffi^s ft 

(#ra¥5-328185#<I^g#M) . 20 
[0 00 8] iCStf^X^S^MSEfe^ffl^'tH 

str s £ s cc Kti s DB^i-^co^atcj^ d xmwts: ? 

Tr4it^WiH*i&ofc 0 -r&fc^^x^©^ 

SQ<D^*lC#a>*l£^#HD 
iffif|!fi^#I^D*7XK#«;*ft£., C©fcar*Wc«i: 

jWbtpt & £ t > ^ ras***-^. 30 

[0009] *^»KLb©**^atbt:^3ftfct)© 
T\ A#«^©mct<£C^^&*5X#«©-C££ 

[0 0 l 0] 

[iSS£j??&-f sfcj*©*©] &&>?>mm : $:MW:-?z>-rc 

K©B»«^CC^&^£«^&l£gtc:te<,>-C. A*® 

mm^mgffim%-c<D u'-wwfr* * - > coo or a 

*Biflsra^©jgS8M3t4K:i£; DrA^®{£fi-^£ * 5 * 

* 5 *7*#£IU 
<fc. ^»KS3ft/cA^il«M^©lfir H 1iii*©^^Sit 

[0 0 1 1 ] 
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a«*a©a#4ii#^bts-fc * 5 x 4 <b «c u-cmtc 

r fcn/e^iiN^- f £SS#a A*ia««-^©ffifSiii 
ware* sci &ia*rr & c t . 

[0012] 

[0 0 1 3 ] a 1 cc^-r 1 o«^«:i urf7^sa 
-*£^-r„ c<z>r^ ^3 i oftA*tfsi 1 * 

jiD-TA^Sft-SSDiB^m-^S, 5*. *vX#$g&l 
2 ao^»J?SScg|J 1 3 <c£9Kt Sim 5 ft 3 . 

1 2 T-fctfr/cK^j&T* HDHH&fl^t©/SIj2©S D® 
Wtfms, ©^ccS-^c^r^^^-r-^do^^R-r 
3. ^5^dO«ffitS#f8t?*S^»J«iS[ROM(Read On 
ly Memory) 1 4$CT F l/Xf- 2 i.LXMlti^tli>o 
[0014] ^-«iJ^t5tROM 1 4 (Ctt. ^J6^PtC i ») 

3jc» 6ftfc f * xftco^J^* 1 ^ 5 xdotc^iS 

JftStlTO*., ^J^StROMl 4-Ctt^*d0fc7 K 
UXf-^i LT¥fiiJ^~*dl£t!#fflOT^S«J$illS& 
1 3«:MfB-r^. ^SiJ^#SI51 3tt. SDSflfeff-^S, 

[0015] TV7z*>'<-# 1 o©^a>M»aBi 3B 
4o©^i»JSI»S|31 3A~13 D*>6JK«3ft, 
SBiCfcO-C^ft^ft^Si^ 1 ±©4@a©agmodel . 
mode2 . modeSSCfmoc^ (C^i&Ti H DBS^cC. d3, 
MRUM&tSH&TZ. Z^WmfUZll 3A-13DTB 
-eft-eftSDiiiS^S, (cMLT^S'i7 r -^dl=Srffl«,» 

tcmffiMuzmii-rz. &^®mn&i 3a~udk 

*Jl»-r^RS3ft/cSHDiil*d2. d3. d4&0 £ d5«iiJReB 

1 Stc^ffiSft^., StRSiJl 5r«SHDiB^d2, d3. 

^yij^ife^'g^r tiS*^ 1 6 *> 6 H DBi^m^ S , t 

[0016] H2K^-TJ: i 5K:^7X7>fflSPl 2-C«, 
A*^2 O^riiDTATjSft^SDli^ffi^S, * J A D 

2 2tcM?UK:jllHl3ft.5. ADRC^^^9>»gB2 1R 
C/T 5r*v-;l^Bfti'5X»aaJ2 2«-eft^ft^^XcO 

cl££j£ U . «a©^««^ ROM 1 4 (CglffiT 
S. ^SS^R OM 1 4T*l*H 3 (C^^-J: ^ (c v ADR 
C 2 ?Xc0tl$mLt> vXcl<hl*S:Lft:2 Sffi©^-5-X 
5:iH^ft-tfr«ffc«:i'^Xcio?:^EL. co^^^do 
Ka^t^-r^iW^SftROM l 4(C : ?S?)t^3ftT» ( »-S^ 
S^-Sdlfc^W-f. 
[00 17] f^^m^l2Xlt. 04{C^TJ: i 5% 
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(mfpovm?) xtuzimmxtisDW 

[0018] ADRC?5X#SSB2 lt«, ±.j&Utc 
7 iS3ft#© P C My*- Z I, T A D R C K «fc 0 BB^- 

>^ i DR{C*-5l,iT7H^©®''Mi ; S:l^*l/. §Si*© 

x, — M I N 



2" 
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**5*$fc£l28 ^-5^{CBIJ«T4. ADRC«VTR(V 
ideo Tape RecordeDfflfi^fflt^^ LTP8ffc3ft/c 

[0019] ADRCfc«fca-y*-*ffliitf&att?WHt 

10 JUMI Ni4»l^3; 

[«tl ] 

CD 



tcfco-cgtsft*. c©J:5{ci,TA7JSDiIi«fI*tS J 
, cc&lt (1 ) ierSHStx&ADRCa-Fc, * 
fflt>rADRC£'^;*co#s£Ji5t;*ft&. C©«fc5K:LT 
f?.n5ADRC^5^ cOf 2tt£HHHtttC ■? £ fc© 
X\ «HSn*BB3R©tt!Sl*WJE4f7^»-C(*aa@i5R 20 
ifi»©»«Bttt.K:*j£t *«c >fc fc © t ft £ o 
[0020]-*. T^v--^gSi/5^^agP2 2-r 
t*7 *v - J: "5 jg&RtttttC J; 4 * ^ * 

HtfT-5. T^v-;U^«£l»{Cit3g-rsaiS©B3S« 
Y = HX 



*BU H = 



+ 1 


+ 1 


+ 1 


+ 1 


+ 1 


- 1 


+ 1 


- 1 


+ 1 


+ 1 


- 1 


- 1 


+ 1 


- 1 


- 1 


+ 1 



fctora^n-s. c© <2) &.o>T¥-*-)vm.m = im 

[0022] 4 JK7 - Jl^&rji 7* ^-n^HMr 40 
^JH©4HC4^©7^v-;l^g#^gE-r£„ SSJS« 

0. 4l©7?-7--il/^yl~y4*5#6nS. 4il 
©7 1 ~ y 4 «^S©^i»J^R OM 1 

4(Cj£6ft£., C©7#v-.0^8Si*5*#SSB2 2<fc 
Df96ft£J3&ifc*7*cl«A;ftSDjB««-^S 1 ©J* 

[002 3 ] VvKfmm 2«S3tC^ < fc ; >{C. A 50 



[0 02 1 ] T&*>^T#v-Jb^^*#Sg|$2 2 
■Ctt 1 ^7C©A7J S DB«fi# S , (c*f OX 4 # v 

[&2] 





X i 
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X 8 




y a 






, Y = 






X 3 




y a 




X 4 




y 4 



(2) 

d r c * ^ x ccmfffl asist * ^ * ci© 2 «»© i> =j xft 
m&m*m^xi&ig.ir5x<io&£.iit-r2>. c©j:^(ci 
^©A^sDiii^fi-^s, ic*tux2mm<D2 ; 7Xftm 

fflSI/cW©d'7^S(cj:bU-C > <fcDJ£3SB©m-^81*fe 
[0 02 4] *^X#8(g|51 2 Jr^mTJStl-S^^XdO 

ttfMROMi 4icmmsni>o wsromi 

4«?7Xd0*ROM©7 FUXiLr^gij7 r -^dl4 
^WL-C^aiJ?g®SM 3CCjHWT£. ^ifJMSSlSl 3 
A - 1 3 D-CK^Jr-^dl^ffl^rATJS DlB®«# 

s, icttLx^mmnzmf-rz. t©*s*. &^#JSi 

»SiJ 1 3 A~ 1 3 DtCfct^r H DW<SLL©ftgmodel ~ 

mode4 Mm-rzHDMfflwmvffigmmy' a«*ft-e 
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[0 02 5] ^MSHHtas 1 3A~1 3 D&C*it,>"r£/£l* 

s, iczzmmwa <H#®-?m-r) Rvmmmm (a* 
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[0026] c cvm^ztiz^mf&yfi a^&zw 

5cj;-^r#«56n. ^SWfctfcROMi 3ccte«ft3*rci> 
-5. 10 

[0027] ¥wm&<?>¥mzn¥%-t. m e taar^Fm 

0fc$fc^SlHl883 Otc^ixmi ?&:b*HDB 
jWfS,„£fffl3IS7'Ol'*3 l«CJ:-3-CSDH»&* 
s.otc^ur^^x^fflgpi 2ilaia©«S^T?j&^^ 

7^^|gP3 2K:j3|UJ-rS„ 2 7*#SJgP3 2»SD@i 

#saff «c ztx^ftm h ft s 9 v x corc/ojcs-^t 

[0028]-^ ^i9J^^tailBlS83 3(3:. 
ftCcM(&L/cHD?fffliii^«Z)^Sij7 t -^dl*A^JHDiffl 20 
{£{I-^S i( ,#>6f#6ft£H DiBmR^S DP*-CJ&-S- 

[0 02 9] #JC^l'J«fgfcROM 1 4 tGttM?£?fll5£ 

(3>SCo^il)«»o*W«:-3i,»r. jlttti&ftifi:#& 

*>^tj#$ferWfliHttx ^spi r psjfcrs tiz> 30 

[003 0] IW(C«. 0 1 0 K^tH DHj&JCfcO 
■C. HDB£€HD&SBX£t/T> COHDffiilS 

i = n 

y — E W|X x, 
1 - 1 
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&ROM1 AfrZZvXCOlc&CXmfrmZfttc^M 
[»3] 

+ w, a xx ) 3 (3) 

[0 03 1]Xf;ySP3Ttt, xf->ysP2rsfe 

*<Dftmmu¥-mBiz&too. ^ 

cftic^DA*fI#©^ffc©>h3c^©£^S*tm 

© * 5 * &w f - * © >? 9 a^j s d mmm^ s 

, **7X#ST£i«££|i3&©toS£iltT tSCitC 
[0 03 2] ^t*r^ii«M^S^Jl»X7-^ P 5 

7XfttciE^t:*^*BtS-r £. xf; 7*s P 5 -e© 

x, x„ ±&Bmf&mm<DV7y>7tmm<D 

[®4] 

(4) 



K^-T. t© (4) ^KfeWSfMw, . w 

[0 0 3 3] Xlc^Mmiyti . w, £«;hSSt 



[tS[5] 
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S e , 8 

zmn^vz&m^iL^m^tmz-htiz* t&*> ★ [«8] 

% (7) S0w { «c<tSiH»»3M*SC ★ 

d ei 3 e 2 ? e n 
: 1- e a V e n — 



e i 



d w, 
(i = 1.. 2. 



d Wi 
s n) 



d Wi 



(6) 



= 0 



(7) 



(8) 



(DtZlC. CCD (8) 5£tDiCC»^< nfflCD^*# tSt&Oo ^Cr^^fi^ (8) 
d e i d e i dei 

— X i li — X tli — Xlm 



d Wi dw2 

( i = K 2 . ^ n) 

C<D (9) (8) ^<htcJ:0^SC 



(9) 



♦ ♦ [#10] 



52 e t xn=0, Xei x t2 =0, 



*♦ 22 C i X i m — 0 



(10) 



fl^eti*. -e-or (6) SSStf (l o) 5SM»6&fc^ 



[&1 1 ] 



(7) 
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m 



(S x,iXn)wi+ (S Xiix i3 )w2 + 



+ (2 XMXi„)Wn= ( xnYi) 

j = t i-i 



( S Xi 3 Xn)Wi+ Xj2Xj 2 ) w 2 

1 = 1 i - 1 



re 



+ (23 X.2X,„)W,= (S XuTi) 

1 = 1 i = 1 



(S XmX,i)Wi+ (22 Xi.Xu) W« + 

J -I »-l 

+ (23 x ln x,„)w B = (ilxj.yj) 
1=1 1=1 
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(11) 



(11) s&PjEfflft&Ctt. *»fflg!n £|5jDU[©:fr 
Sa^iL-C-SCiASnJ^fD-C. C*ltC<fc »)£•<», ©ft 

Is®. ( Gauss- Jordan©?g£i£) *ffll»r»< C^^TS 

[0035] C©^W^*fflteH**rtt v 

ffcn ilHjCStCDiEWt^g^&^fiSSti-S^-CXT-^T - 30 
SP2-SP3-SP4-SP5-SP2 ©JP- 

[003 6] C©<£ 5 KlT^^OjESHBSTBfttf 

-ss p 6 (D^mvmw&fc®*. 

[003 7] Xf^T'SPBrtt. (11) 5£©IBHt 
f-^S P 7X^7X^7 Fl/^HStl/cROMf 40 

[0038] &Ucflymaac^x % Tv7x>rf-z 1 

0©A#i»51 UQSDIItifS, *«AA3ftS&»' 
S DBftfi# S , « f 5X^315 1 2 KefFaMffiBtiRff 
ftl 3CCM9'J«C^W3tl.5„ »9X^MV1 2t?BSD 
ffiilSSsm#S, K:«^lvr^X^-£dO££j&L,T : ?iJ 
G&tfcROM 1 4CC^Utif 6. fMROM 1 4TBf 



* do(c0 & x mam l , TflMNKyers 1 3 tcgm-r 

[003 9 ] i^X^JKSPl 2 KB, AA«2 0?rffl{; 
•CA*3n'6SDH#«#S a #ADRC*^X#S3B 
2 lROT?7~)l/^*9X&^2 2<cmtc&ffi 
A DRCf 5ZftmgH2 lTttA^JSDiti 
^S, SADRCtCt-Jtf-irllil/TADRC^^ 

^K-WtL l^/c«tS!©B3&S53'{C53'JilL XM^m? 9 X cl 

[0040] f^XftmSUl 2-C(JADRCi'^Xc0S 
* v X cli *»^^to-t*r d0££/& 0 X 
f«ii[ROMl 4(c^iai-r^ 0 C©J:^(CL--C^S;3 
tlfc # 5 X d0» cQ2&F@j|g& * 9 X cl© 

2««©i'7X^®IS**^to-a-fct©ife?> < , ftr? 
X dOi Jg$$tSVg{©Jai££( f^Xdli fc^frtt/c ^ 5 X 
X#S/cW£ffll>ft:i§^CJtbt:. «fc D£U«5Bfl©<I# 

©fSliKICS Dfciatfjfc * ^ x#w #-c IT 5 <£ 5 * 
[004 1 ] ^ffl>J^?H#SU 1 3 r«#^»M»S|5 1 3 
A~ 1 3 DfCtelvCATjijg 1 1 #>6j£tH3ft-C< -5S D 
WW1#'S, S^jSJ^ROM 1 4*63im3^4^ 
fflf t -^dl%fet(Clt^4S10400fiI (model 
~nnde4)«Cflj£LfcHDiIi®fi-^S I 
[0042] VLk<»®mc<i:tll*. At>S Dffl&m^S 



(8) 
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: <m * 9 x a© P5#©lftt£i^b-tffc * ^ x do^ffli, » r 

#£?-S^ffl'J<&&£iStR-e£ C ntc J: 0 l «»© * 

[004 3] ^isij^cH^fctet^trw, A^B&fs 
Lfcffl#£:bi*ec J:£ * -7 xica-^r £ ^ x#S 

WKiffl^toif /c £ 5 xtc j:or * 5 xfl-SR-f £ <fc *> fc 

[0044] £ /c±a©HJBfiJ(CtjUT«. £ ? "7'7 r - 

a^c**, j^wttcttfciRfcr.mwDPCM (di 

fferential Pulse Code Modulatin ) -^VQ (Vector Q 
uantization ) ©^?£*ffl t >t 7*- ^JB&bT 

[0045] s bic±m<Dmmwictei>-cu> mmum 

u-^so*. »->v$m. fm&m$k <dct) is© 
^mzm^xbtn*. 

[oo46] $ tc±m<Dmmmici<s^xit, 7 v > 30 
><- £ t it 2 '^5t y >i2'*5 zfA>z? a >\>z ^m^fcm 
sicmxm^tctiK *ftwttztncmt>-r. mit<D 

[0 04 7] 77'/3>^-* 4 0{C*Sl>Ttt, 
A^)iS4 1 *aor AfcSftfcS DB5fWB^S» *i*7 
X#Sgp 1 2 i^g'J«#g|54 3 JCfftteStlS. ^«'JS5JT 
SB4 3 {J^3£^©eamode 1 . mode 2 K-ttlfc-? -SM/? 
S'M^SP4 3 ARtf5fc¥yW»#«S4 3 B ii&gigUDfi 40 
Mmode3 . mode4 ICttm? £Si6^JifSIStSI54 3 
7k¥^«li?*»S|54 3 D©2WK(C^nS. *7X#© 
SPl 2t jiA^SDil^m-^S, (CiSC/c^XcM*^ 

*S^PJ^CROM4 4«:)imi-rSo ^8»#&ROM4 
4 tt *•;> ^giJ^ii[©Sifiti5E7><!:^fiK7>*iatS-r 
ia^i5!R OM4 4 A i^^KR OM 4 4 B itc^tl 
T^*. ^^Xd0j*Sifi^tROM4 4Ai^^tR 

OM4 4 Bo^n^ntcm^sti-s. 

[0048] *-r®fi^ROM4 4AJ:»)m;>JS*i£ 50 
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fiG^iMl&i!CcmSi£«HJ?^4 3 A&CM 3 CCC« 
J&SnS. A^JSDjS^ffi^S, £££?ffifflgfcd6fcj: 
SSfflM»{C<fcf3eWll^fiid7 > d8#£j&3*l£. C<D 

mmimma/. tmw^xvvmsmKA 3BM4 

[0049] *TOROM4 4 B<t O^Sft-S^ 
^9J^d9«:*¥«f»glS4 3 BRtf4 3 DCCft&S 
n, Sittfi^ffid7. d8i<DQfn^»CC<tf3HDiB^dlO 

. dll fi^f£t#£„ C0H DDB^dlO v cfll ft-fttig 

w^4 6j:»)gj!?Wi&cm^-e*^HDSi«<i#s 

[0050] $ /c±^©siife«s)cc*$c=.r(3:. hd&ssj 

Ltcmstc-o^xm^cw. xmrnizctiicmh-r, ^ 
ihmMLxim^mtcteM-??>£ 3 yicuxh&i,K mi 

VUC <fc£ S D®#fI-*t©H DBHWt#'MDfi<iS*M*. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] In the signal converter which changes the input picture signal of a low resolution into 
the picture signal of high resolution It has the 2nd class classification means which carries out 
the class classification of the above-mentioned input picture signal according to the 1st class 
classification means which carries out the class classification of the above-mentioned input 
picture signal according to the level distribution pattern in the field between space-lime of the 
above-mentioned input picture signal, and the frequency characteristics of the above-mentioned 
input picture signal. The class classification section which outputs the class which carried out 
the class classification of the above-mentioned input picture signal for every class classification 
means, and combined the output of each class classification means, A prediction coefficient 
storage means to match and memorize the prediction coefficient beforehand set up based on the 
class classification result of the above-mentioned class classification section in order to 
generate the interpolation pixel of the above-mentioned input picture signal for every above- 
mentioned class, The signal converter characterized by having the prediction operation part 
which performs the prediction operation using the above-mentioned prediction coefficient to the 
above-mentioned input picture signal, and generates the above-mentioned interpolation pixel. 
[Claim 2] In the signal converter which changes the input picture signal of a low resolution into 
the picture signal of high resolution It has the 2nd class classification means which carries out 
the class classification of the above-mentioned input picture signal according to the 1st class 
classification means which carries out the class classification of the above-mentioned input 
picture signal according to the level distribution pattern in the field between space-time of the 
above-mentioned input picture signal, and the frequency characteristics of the above-mentioned 
input picture signal. The class classification section which outputs the class which carried out 
the class classification of the above-mentioned input picture signal for every class classification 
means, and combined the output of each class classification means, It has a prediction 
coefficient storage means to match and memorize the forecast beforehand set up based on the 
class classification result of the above-mentioned class classification section as a interpolation 
pixel of the above-mentioned input picture signal for every above-mentioned class. The signal 
converter characterized by interpolating the signal pixel of the above-mentioned input picture 
signal using the above-mentioned forecast read according to the above-mentioned class, and 
generating the picture signal of high resolution. 

[Claim 3] In the signal transformation approach of changing the input picture signal of a low 
resolution into the picture signal of high resolution, while carrying out the class classification of 
the above-mentioned input picture signal according to the level distribution pattern in the field 
between space-time The class classification step classified into two or more classes which 
carried out the class classification according to the frequency characteristics of the above- 
mentioned input picture signal, and responded to each above-mentioned class classification, The 
step which generates and outputs the class which combined each above-mentioned class, The 
step which reads the prediction coefficient of the interpolation pixel of the above-mentioned 
input picture signal therefore beforehand set as the above-mentioned class classification step 
corresponding to the above-mentioned class, The signal transformation approach characterized 
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by having the step which performs a prediction operation using the above-mentioned prediction 
coefficient to the above-mentioned input picture signal, generates the interpolation pixel of the 
signal pixel of the above-mentioned input picture signal, and carries out signal transformation of 
the above-mentioned input picture signal to the picture signal of high resolution. 
[Claim 4] In the signal transformation approach of changing the input picture signal of a low 
resolution into the picture signal of high resolution, while carrying out the class classification of 
the above-mentioned input picture signal according to the level distribution pattern in the field 
between space-time The class classification step classified into two or more classes which 
carried out the class classification according to the frequency characteristics of the above- 
mentioned input picture signal, and responded to each above-mentioned class classification, The 
step which generates and outputs the class which combined each above-mentioned class. The 
forecast of the interpolation pixel of the above-mentioned input picture signal therefore 
beforehand set as the above-mentioned class classification step corresponding to the above- 
mentioned class is read. The signal transformation approach characterized by having the step 
which interpolates the signal pixel of the above-mentioned input picture signal, and carries out 
signal transformation of the above-mentioned input picture signal to the picture signal of high 
resolution. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Table of Contents] This invention is explained in order of the following. 

The technique of the Field of the Invention former ( drawing 10 - drawing 12 ) 

Technical-problem The means for solving a technical problem which invention tends to solve 

( drawing 1 - drawing 9 ) 

Operation example ( drawing 1 - drawing 9 ) 

Effect-of-the-invention [0002] 

[Industrial Application] This invention is applied to the up converter which changes standard 
resolution signals (SD:Standard Difinition), such as NTSC, into high resolution signals (HD:High 
Difinition), such as Hi-Vision, concerning a signal converter and the signal transformation 
approach, and is suitable. 
[0003] 

[Description of the Prior Art] Conventionally, by performing frequency interpolation processing 
to SD picture signal in this kind of up converter, the number of pixels is increased and HD 
picture signal is formed. For example, as shown in drawing 10 , level and HD picture signal which 
becomes by small "O" mark and small "**" mark by performing twice as many frequency 
interpolation as this perpendicularly, respectively are generated to SD picture signal which 
becomes by big "O" mark and big "**" mark on the scanning line 1 of HD image. 
[0004] As an example of interpolation by the up converter, there is the approach of generating 
HD pixel of four kinds of locations from the field data of SD picture signal. For example, when SD 
pixel of "O" mark in drawing is observed, the near is model, mode2, and mode3 four kinds. And 
mode4 Interpolation generates HD pixel of a location. As an interpolation filter used at this time, 
there are a two-dimensional [ in space ] non separable filter 2 shown in drawing 1 1 and a 
horizontal/vertical separable filter 3 shown in d rawing 12 . 

[0005] two-dimensional non — the separable filter 2 — HD pixels model, mode2, and mode3 of 
four kinds of locations And mode4 It is alike, respectively, and it receives, interpolation 
processing is performed independently of the two-dimensional filters 4A-4D therefore, each 
interpolation result is serialized in the selection section 5, and HD picture signal is acquired. A 
horizontal / perpendicular separable filter 3 performs processing model and for mode3 by 
perpendicular interpolation filter 6A, performs processing mode2 and for mode4 by perpendicular 
interpolation filter 6B, and forms two scanning-lines data of HD picture signal. Next, HD picture 
signal is generated by interpolating HD pixel of four kinds of locations using the level filters 7A 
and 7B to each scanning line, and serializing in the selection section 8. 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, in the conventional up converter which 
was mentioned above, even when an ideal filter is used as an interpolation filter, although the 
number of pixels increases, space resolution is not different from SD picture signal. Moreover, 
since an ideal filter cannot be used in fact, there is a problem that it can only perform generating 
HD picture signal with which resolution fell from SD picture signal. 

[0007] As an approach of solving such a problem, SD picture signal is classified into some 
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classes based on the description of an input SD picture signal, and the class classification 
adaptation art which generates HD picture signal of high resolution using the prediction 
coefficient which becomes by the prediction data for every class beforehand generated by study 
is proposed (refer to JP,5-3281 85,A). 

[0008] However, the problem that the predictability of HD picture signal will fall if a suitable class 
classification is not performed according to the description of an input SD picture signal when 
generating a prediction coefficient therefore to study when generating HD picture signal using a 
class classification adaptation approach is ******. That is, if the capacity of a class 
classification is not enough, HD picture signal which should be essentially divided into another 
class will be classified into the same class. For this reason, for the prediction coefficient 
obtained by study, the problem that the average of HD picture signal with which properties differ 
will be predicted, consequently resolution restoration capacity declines is ******. 
[0009] This invention was made in consideration of the above point, and tends to propose the 
signal converter according to the description which can perform a suitable class classification 
and the signal transformation approach of an input signal. 
[0010] 

[Means for Solving the Problem] In order to solve this technical problem, it sets to this invention. 
In the signal converter which changes the input picture signal of a low resolution into the picture 
signal of high resolution It has the 2nd class classification means which carries out the class 
classification of the input picture signal according to the 1 st class classification means which 
carries out the class classification of the input picture signal according to the level distribution 
pattern in the field between space-time of an input picture signal, and the frequency 
characteristics of an input picture signal. The class classification section which outputs the class 
which carried out the class classification of the input picture signal for every class classification 
means, and combined the output of each class classification means, The prediction operation 
using the prediction coefficient to a prediction cpefficient storage means to match and memorize 
the prediction coefficient of the interpolation pixel of the input picture signal set up beforehand 
for every class, and the input picture signal is performed, and it has the prediction operation part 
which generates a interpolation pixel. 
[0011] 

[Function] The prediction data which newly generated the class based on the class of the 1st 
class classification means and the class which combined the output of the 2nd class 
classification means, were made to correspond to the class concerned, and were set up 
beforehand are read, and the interpolation pixel of an input picture signal is obtained. Indicate the 
suitable thing which embraced the description of an input picture signal and which can be injured 
by the class. 
[0012] 

[Example] One example of this invention is explained in full detail about a drawing below. 
[0013] 10 shown in drawing 1 shows an up converter with the two-dimensional non separable 
filter which generates HD picture signal from SD picture signal with the application of class 
classification adaptation processing as a whole. SD picture signal S1 inputted into this up 
converter 10 through the input edge 11 It is sent out to the class classification section 12 and 
the prediction operation part 13 by juxtaposition. Surrounding SD picture signal S1 of HD picture 
signal newly generated in the class classification section 12 The class data dO are generated 
based on the description. A class dO is sent out to the prediction coefficient (Read Only 
Memory) ROM 14 which is a storage means as address data. 

[0014] The prediction coefficient for every class beforehand called for by study is stored in the 
prediction coefficient ROM 14 corresponding to the class dO. In a prediction coefficient ROM 14, 
the prediction data d1 are read by using a class dO as address data, and it sends out to the 
prediction operation part 13. The prediction operation part 13 is the SD picture signal S1. It is 
the HD picture signal S2 by receiving and performing the predetermined prediction operation 
using the prediction data d1. It changes and sends out from an outgoing end 16. 
[0015] It is formed from four prediction operation part 13A-13D, it sets to each operation part, 
and the prediction operation part 13 of an up converter 10 is four kinds of locations model on 
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the scanning line 1, mode2, and mode3 and mode4, respectively. The corresponding HD pixels d2, 
d3, d4, and d5 are generated. At each prediction operation part 13A-13D, it is the SD picture 
signal S1, respectively. It receives and the sum-of-products operation using the prediction data 
d1 is performed. Each HD pixels d2 t d3, d4, and d5 generated in each prediction operation part 
13A-13D are sent out to the selection section 15. the selection section 15 — each HD pixels 
d2, d3, d4 t and d5 — buffer memory (not shown) — using — desired time series — rearranging - 
- an outgoing end 16 to HD picture signal S2 ****** — it outputs. 

[0016] SD picture signal S1 inputted through the input edge 20 in the class classification section 
12 as shown in drawing 2 It is sent out to the ADRC class classification section 21 and the 
Hadamard transform class classification section 22 by juxtaposition. The ADRC class 
classification section 21 and the Hadamard transform class classification section 22 generate 
classes cO and d, respectively, and send them out to the latter prediction coefficient ROM 14. 
In a prediction coefficient ROM 14, as shown in drawing 3 , a class dO is newly generated 
combining two kinds of classes which became independent of the ADRC class cO and the 
frequency class d, and the prediction data d1 beforehand stored in the prediction coefficient 
ROM 14 based on this class dO are read. 

[0017] It is the input SD picture signal S1 about 7 pixels which becomes by the class generation 
tap (O in drawing shows) in the class classification section 12 to the input SD picture signal S1 
(O in drawing shows) as shown in drawing 4 . It samples as a class generation tap. According to 
the waveform characteristic of an input signal, a class is generated using these 7 pixels. 
[0018] In the ADRC class classification section 21, data compression processing by re- 
quantization is performed by ADRC to the PCM data for 7 pixels mentioned above, and the 
number of classes is reduced. That is, therefore, it is the number of classes for removing the 
minimum value of 7 pixels based on the dynamic range DR defined from 7-pixel data, and 
quantizing 1 bit of pixel level of each pixel accommodative 128 It reduces in a class. Although 
ADRC is developed as a bit reduction method for VTR (Video Tape Recorder), it is suitable for 
expressing the waveform characteristic of an input signal with the small number of classes. 
[001 9] With the quantization step size defined as re-quantization, the data compression 
processing by ADRC re-quantizes a pixel. The ADRC code ci obtained by re-quantization The 
dynamic range DR, re-quantifying bit number k, and SD pixel xi It reaches, the minimum pixel 

level MIN in the near field is used, and it is a degree type [several 1]. 
x i -M I N 

Cl ~ DR CD 

2* 

It is alike and, therefore, is expressed. Thus, input SD picture signal S1 The ADRC code ci which 
receives and is defined by (1) type It uses and the ADRC class cO is generated. Thus, the ADRC 
class cO obtained belongs to the field between space-time, and the condition of the pixel 
expressed becomes a thing with emphasis on the signal change near the attention pixel in the 
number of finite classes. 

[0020] On the other hand, in the Hadamard transform class classification section 22, the class 
classification by frequency characteristics is performed by the Hadamard transform, two or more 
orthogonal transformation orthogonal transformation and a Hadamard transform cross at right 
angles mutually — it is the orthogonal transformation which consists of the bases. Therefore, it 
is the input SD picture signal SI to this Hadamard transform. It receives, orthogonal 
transformation is performed and it is the input SD picture signal S1. It separates into two or 
more orthogonal transformation components [ **** / that it is mutually-independent and /- 
less ]. 

[0021] That is, in the Hadamard transform class classification section 22, the 4th Hadamard 
transform is performed to the 1 -dimensional input SD picture signal S1. The 4th Hadamard 
transform is a degree type [several 2] as input data X, the Hadamard transform matrix H, and an 
output Y. 
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It is alike and, therefore, is expressed. Since an output is obtained only by addition and 
subtraction, the burden of a Hadamard transform of a circuit is small so that the multiplier of the 
Hadamard transform matrix H of this (2) type may show. 

[0022] the 4th Hadamard transform — the inside of the Hadamard transform matrix H — four 
Hadamard — the base exists, each — the base lies at right angles mutually and becomes 
separable into some frequency components. Hadamard — by the operation of the base and an 
input signal, four Hadamard components y1-y4 are obtained. Four Hadamard components y1-y4 
are sent to the prediction coefficient ROM 14 of the next step. The frequency class d obtained 
from this Hadamard transform class classification section 22 is the input SD picture signal SI. 
The signal property covering the comparatively large range is grasped, and it is reflected in a 
pixel. 

[0023] The class classification section 12 generates a specific class dO using two kinds of class 
classification results, the ADRC class cO and the frequency class d, as shown in drawing 3 . 
Thus, one input SD picture signal S1 By performing the class classification which received and 
combined two kinds of class classifications, the class classification corresponding to a wide 
range signal property can be performed as compared with one kind of class classification. 
[0024] The class dO outputted from the class classification section 1 2 is sent out to a prediction 
coefficient ROM 14. A prediction coefficient ROM 14 reads the prediction data d1 as the address 
of ROM, and sends out a class dO to the prediction operation part 13. The prediction data d1 are 
used in the prediction operation part 13A-13D, and it is the input SD picture signal SI. It 
receives and a prediction operation is performed. Consequently, it sets to each prediction 
operation part 13A-13D, and they are the location model on HD image - mode4. Presumed pixel 
y of corresponding HD interpolation pixel is generated, respectively. 

[0025] Presumed pixel y' generated in the prediction operation part 13A-13D is the input SD 
picture signal SI, as shown in drawing 5 . 13 tap data xi which become by the attention pixel (O 
in drawing shows) and the circumference pixel (O in drawing shows) to depend Prediction 
coefficient wi which becomes by the prediction data d1 read from the prediction coefficient ROM 
14 according to the class CO It uses and it is the following prediction type [several 3]. 

y ' = 5^ WiXxi=WiXxi+ + WiaXxia ( 3 ) 

i - 1 



******** generation is carried out. 

[0026] Prediction coefficient wi used here Therefore study is asked beforehand and it is stored 
in the prediction coefficient ROM 13. 

[0027] Therefore, study of a prediction coefficient is performed in practice in the prediction 
coefficient study circuit 30 shown in drawing 6 . That is, the HD picture signal S20 is thinned out 
and it sends out to the class classification section 32 which therefore changes into the SD 
picture signal S10, and becomes a filter 31 with the same configuration as the class 
classification section 1 2. The class classification section 32 performs class classification 
processing using the SD picture signal S10, and sets up a class dO based on the classes cO and 
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d obtained for every class classification, respectively. 

[0028] On the other hand, the prediction coefficient calculation circuit 33 computes the 
prediction data d1 of HD interpolation pixel which corresponded for every class using the study 
data of a lot which become by HD pixel and SD pixel which can be obtained from the input HD 
picture signal S20. A linearity linear combination model is built using the prediction coefficient 
which consists of study data specifically mentioned above by prediction data, and it asks for a 
prediction coefficient using a least square method. Thereby, the prediction data d1 matched with 
the class dO are registered into a prediction coefficient ROM 14. 

[0029] Next, ****** explanation is given at the prediction coefficient study procedure which 
shows the concrete calculation approach in drawing 7 about study of the prediction coefficient 
of the prediction type (3) type stored in a prediction coefficient ROM 14. That is, a prediction 
coefficient study procedure generates the study data corresponding to the image already known, 
in order to learn a prediction coefficient in a step SP 2 first, if started at a step SP 1. 
[0030] Specifically in HD image shown in drawing 10 , therefore, it expresses to the linearity 
linear combination model which therefore used the prediction coefficient for the study data of a 
lot which become by surrounding HD pixel and surrounding SD pixel about this HD attention pixel 
by making HD pixel into HD attention pixel. It asks for the prediction coefficient used at this time 
using a least square method for every class. In addition, if only one image is not used but much 
study data are generated using two or more images in case study data are generated in this way, 
a more exact prediction coefficient can be obtained. 

[0031] At a step SP 3, it judges whether it was generated as the number of the study data 
generated at a step SP 2 was required to obtain a prediction coefficient. When judged with the 
number of study data not fulfilling a required number here, it moves from a prediction coefficient 
study procedure to a step SP 4. At a step SP 4, the class classification of the class study data 
is carried out. First, a class classification detects the local display flatness of study sampling 
data first, and chooses the pixel used for a class classification according to the detection result 
concerned. The small thing of change of an input signal can be excepted from the candidate for 
study by this, and the effect of a noise can be eliminated. A class classification of this class 
study data is the input SD picture signal S1. Therefore, it is made by performing the same 
processing as the case where a class classification is carried out. 

[0032] Then, a prediction coefficient study procedure forms a normalization equation for every 
class in a step SP 5 based on the study data by which the class classification was carried out. 
Processing at a step SP 5 is explained concretely. Here, in order to become common, the case 
where n sampling pixels exist as study data is described. It is the pixel level x1, xn of each 
sampling pixel first. About the relation of the pixel level y before the subsample of an attention 
interpolation pixel, they are prediction coefficients w1, .., wn for every class. It expresses with 
the prediction type by the line type linear combination model of n tap to depend. It is a degree 
type [several 4] about this prediction type. 

y = ^"wiXXi (4) 

i - 1 



It is alike and is shown. Prediction coefficients w1 wn in this (4) type The pixel level y is 

presumed by asking. 

[0033] Next, prediction coefficients wl wn The example generated with a least square 

method is shown. A least square method is applied as follows. The following observation equation 
is considered as an accepted example, using Y as estimate for X by using input data and W into a 
prediction coefficient. 
[Equation 5] 
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(5) 

A least square method is applied to the data collected by the observation equation of this (5) 

equation. (5) In the example of a formula, n= 13 and m become the number of study data. 

[0034] First, the following remainder equation is considered based on the observation equation of 

(5) equations. 

[Equation 6] 
XW=Y+E 



fiU E = 



e s 



(6) 



(5) every from the remainder equation of an equation — wi the most probable value — degree 
type [several 7] 

Se,' (7) 

I - 1 

It is considered the case where the conditions made into min are realized. Namely, wi of (7) 
types The partial differential to depend is a degree type [several 8]. 

d e i flea d e n 
e i + e % V e m — 0 

(i = 1.. 2. n) (8) 

w1 which considers n conditions based on i of this (8) type, and fills this at the time of **, and 
w2, wn What is necessary is just to compute. Then, a degree type is obtained from a 



remainder equation (8) equation. 
[Equation 9] 

d e i d e » d e » 

=Xil, =X|i, ♦ : =Xlm 

d Wi d W2 d w n 
(i = K 2. ^ n) (9) 



It is a degree type [several 1 0] by this (9) type and (8) types. 
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22 ei xn = 0, 22 ei Xi!=0, , 22 e ( x im =0 

1= » i-i i=i 



(10) 



********** And the normal equation shown below is obtained from (6) equations and (10) 

equations. 

[Equation 1 1] 

( S x , i x j i)wi+ ( x j i x i2 )w2 + 

+ ( _S X i 1 X ifl )Wn= ( S XilYi) 

i = I j - I 
(2 Xi2Xn)Wi+ ( 52 Xj2X J2 ) w 

I-I i = I 

+ ( S Xi2X in )w B = ( 51 x i2 y i) (11) 



( S XmXn)Wi+ ( Xi„X,2) W2 + 



+ (22 XinXin)Wn= (? Xjjj) 
j — I i = l 



(11) Since it is possible to form the equation of the same number as several n of an unknown, 
thereby, the normal equation of an equation is each omegai. The most probable value can be 
calculated. This normal equation can be swept out and can be solved using law (method of 
elimination of Gauss-Jordan). 

[0035] By this prediction coefficient calculation procedure, they are undetermined coefficients 

w1 , wn for every class. Step SP2-SP3-SP4-SP5-SP's2 loop formation is repeated until the 

normalization equation of the same number as several n of an unknown is formed, in order to 
ask. 

[0036] Thus, if a required number of normalization equations are obtained, at a step SP 3, an 
affirmation result will be obtained to the judgment of whether study data were completed, and it 
will move from processing to the prediction coefficient decision of a step SP 6. 
[0037] The normalization equation of (1 1) equations is solved at a step SP 6, and they are the 

prediction coefficients w1 , wn for every class. It determines. Thus, the obtained prediction 

coefficient is registered into storage means, such as ROM by which address division was carried 
out for every class at the following step SP 7. The prediction coefficient of class classification 
adaptation processing is generated by the above study, and prediction coefficient calculation 
procedure is ended at the following step SP 8. 

[0038] It sets in the above configuration and is the SD picture signal SI from the input edge 1 1 
of an up converter 10. When inputted, it is the SD picture signal SI. It is sent out to the class 
classification section 12 and the prediction coefficient operation part 1 3 by juxtaposition. At the 



httD://www4.iDdl.iDo.ffo.iD/cei-bin/tran_web ceri eiie 2004/08/27 



8/10 



class classification section 12, it is the SD picture signal S1. It is based, the class data dO are 
generated, and it sends out to a prediction coefficient ROM 14. In a prediction coefficient ROM 
14, the prediction coefficient d1 currently therefore called for is beforehand read to study 
according to the class data dO, and it sends out to the prediction coefficient operation part 13. 
[0039] SD picture signal SI inputted into the class classification section 12 through the input 
edge 20 It is sent out to the ADRC class classification section 21 and the Hadamard transform 
class classification section 22 by coincidence. At the ADRC class classification section 21, it is 
the input SD picture signal S1 . Therefore, a data compression is carried out to ADRC, and the 
ADRC class cO is generated. On the other hand, at the Hadamard transform class classification 
section 22, it is the input SD picture signal SI. A Hadamard transform separates into bottom two 
or more mutually-independent orthogonal components, and the frequency class d is generated. 
[0040] In the class classification section 12, a class dO is generated combining the ADRC class 
cO and the frequency class c1, and it sends out to a prediction coefficient ROM 14. Thus, the 
generated class dO becomes what doubled two kinds of class classification results, the ADRC 
class cO and the frequency class d. Therefore, input SD picture signal S1 It will have the class 
classification property of having doubled the ADRC class dO of the field between space-time, 
and the frequency class d1 of a frequency domain. As compared with the case where this uses 
only one kind of class classification, it can respond to the signal property of the larger range. 
That is, SD picture signal S1 It can be injured now by the suitable class according to the 
description. 

[0041] SD picture signal S1 sent out from the input edge 11 in each prediction operation part 
13A-13D in the prediction coefficient operation part 13 And HD picture signal S2 corresponding 
to four locations on the scanning line (model - mode4) based on the prediction data d1 sent out 
from a prediction coefficient ROM 14 It generates. 

[0042] According to the above configuration, it is the input SD picture signal SI. The prediction 
coefficient which corresponds using the ADRC class cO which receives, gives an ADRC class 
classification and a Hadamard transform class classification, and is obtained as a result, and the 
class dO which doubled the property of both frequency classes c1 can be chosen. As compared 
with the case where this uses only one kind of class classification, the class classification 
corresponding to input signal characteristics is made more to a large area. Thereby, it is the 
input SD picture signal SI. HD picture signal whose space resolution raised the precision of the 
prediction coefficient used in case the suitable class classification corresponding to various 
signal properties generates nothing profit and HD picture signal, and improved can be acquired. 
[0043] In addition, in an above-mentioned example, although the case where the class 
classification of the input picture signal was carried out based on the class by the combination 
which the ADRC class classification and the Hadamard transform class classification became 
independent of was described, therefore, this invention may be made to carry out the class 
classification of not only this but an ADRC class classification, and the Hadamard transform 
class classification at the class combined subordinately. The class classification with a precision 
high thereby more can make. 

[0044] Moreover, in an above-mentioned example, although the case where the technique of 
ADRC was used for the data compression of tap data was described, the data compression of 
this invention may be carried out using the technique of not only this but DPCM (Differential 
Pulse Code Modulatin), or VQ (Vector Quantization). 

[0045] In a further above-mentioned example, although the case where Hadamard transform 
class classification was used as class classification of a frequency domain was described, this 
invention may use technique, such as the Fourier transform, karroo NENREBE conversion, haar 
conversion, and discrete cosine transformation (DCT), not only as this but as for example, the 
orthogonal transformation technique. 

[0046] moreover, an above-mentioned example — setting — as an up converter — two- 
dimensional — non, although the case where a separable filter was used was described, this 
invention may use the up converter 40 which becomes with the perpendicular / level separable 
configuration which gave the same sign to the corresponding point not only with this but drawing 
1 as shown in drawing 8 . 
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[0047] SD picture signal SI first inputted through the input edge 41 in the up converter 40 The 
class classification section 12 and the prediction operation part 43 are supplied. The prediction 
operation part 43 is divided into two kinds, perpendicular prediction operation part 43C 
corresponding to the locations mode3 and mode4 of perpendicular prediction operation part 43A 
and level prediction operation part 43B corresponding to the locations model and mode2 of the 
scanning line, and the scanning line, and level prediction operation part 43D. At the class 
classification section 12, it is the input SD picture signal SI. The class dO which responded is 
generated and it sends out to the prediction coefficient ROM 44 which is a storage means by 
which the tap prediction coefficient is memorized beforehand. The prediction coefficient ROM 44 
is divided into perpendicular multiplier ROM44A and level multiplier ROM44B which memorize the 
vertical component and horizontal component of a tap prediction coefficient. A class dO is 
supplied to each of perpendicular multiplier ROM44A and level multiplier ROM44B. 
[0048] The perpendicular prediction coefficient d6 first outputted from perpendicular multiplier 
ROM44A is supplied to the perpendicular prediction operation part 43A and 43C. Input SD 
picture signal S1 The perpendicular estimate d7 and d8 is generated by the sum-of-products 
operation by the perpendicular prediction coefficient d6. This perpendicular estimate d7 and d8 is 
supplied to the level prediction operation part 43B and 43D of the next step. 
[0049] The level prediction operation part 43B and 43D is supplied, and the level prediction 
coefficient d9 generated from level multiplier ROM44B is the HD pixel d10 and d11 by the sum- 
of-products operation with the perpendicular estimate d7 and d8. A signal is acquired, this HD 
pixel d10 and d11 HD picture signal S2 which a signal is transmitted alternatively, and it is 
appropriately rearranged in the selection section 15, and is an output more final than an outgoing 
end 46 ****** — it is outputted. The same effectiveness as the example which this mentioned 
above is acquired. 

[0050] Moreover, although the case where HD pixel of the attention pixel circumference was 
generated from SD pixel using the prediction coefficient showing the correlation of HD attention 
pixel and the transmission pixel of the attention pixel circumference was described, this 
invention is replaced not only with this but with a prediction coefficient, sets up beforehand the 
forecast of HD attention pixel for every class, and you may make it store it in a storage means in 
an above-mentioned example. The up converter 60 which gave the same sign to the 
corresponding point with draw ing 1 as shown in draw ing 9 is used for the signal transformation to 
HD picture signal of SD picture signal by the forecast. 

[0051] The input edge 61 is led to this up converter 60, and it is the SD picture signal SI to the 
class classification section 12. It is sent out. This class classification section 12 is the 
surrounding SD picture signal S1 of newly generated HD picture signal. A class dO is generated 
based on the description, and it sends out to forecasts 62A-ROMs 62D. The forecast of HD 
pixel of the attention pixel circumference beforehand called for by study is stored in forecasts 
62A-ROMs 62D for every class corresponding to the class dO. forecasts 62A-ROMs 62D — a 
class dO — address data — carrying out — forecast d20 -d23 reading — the selection section 
1 5 — leading — an outgoing end 63 — HD picture signal S2 ****** — it outputs. 
[0052] There is an approach using the weighted mean as the 1st method of calculating a 
forecast here. If division process of the weighted mean is therefore carried out to the frequency 
by which the increment was carried out according to the number of an attention pixel using SD 
pixel of the attention pixel circumference in the pixel value of the attention pixel (namely, HD 
pixel) which carried out the class classification of the attention pixel, and was integrated for 
every class, it will calculate a forecast by performing ****** to various images when. 
[0053] There is an approach by normalization as the 2nd method of furthermore asking for a 
prediction coefficient. This approach forms the block which consists of two or more pixels which 
contain an attention pixel first, and normalizes the value which therefore subtracted the 
reference value of that block from the pixel value of an attention pixel to the dynamic range 
within a block. Next, a forecast is obtained by carrying out division process of the accumulation 
value of this normalized value with cumulative frequency. 

[0054] Moreover, in an above-mentioned example, although the case where signal transformation 
of the SD picture signal was carried out to HD picture signal was described, you may use for this 
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invention generating the interpolation pixel not only at this but the time of carrying out image 

expansion. 

[0055] 

[Effect of the Invention] After carrying out the class classification of the input picture signal 
therefore as mentioned above at the 1st [ according to the level distribution pattern in the field 
between space-time ] class classification means, and the 2nd [ according to the frequency 
characteristics of an input picture signal ] class classification means according to this invention, 
Therefore as compared with one kind of class classification, the suitable class classification 
according to the property of an input picture signal is made more by carrying out a class 
classification therefore at the class which combined each class classification result, and the 
signal converter and the signal transformation approach which improved the resolution of an 
output picture signal can be realized to it. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the up converter which consists of two-dimensional 
non separable filters. 

[Drawing 2] It is the block diagram with which explanation of the class classification section of 
drawin g 1 , a prediction coefficient ROM, and prediction operation part is presented. 
[Drawing 3] It is the graph with which explanation of the class outputted from the class 
classification section is presented. 

[Drawing 4] It is the abbreviation diagram showing the tap pattern of class generation. 
[Drawing 5] It is the abbreviation diagram showing the prediction tap pattern of study data. 
[Drawing 6] It is the block diagram with which explanation of registration of prediction data is 
presented. 

[Drawing 7] It is the flow chart which shows the study procedure of a prediction coefficient. 
[Drawing 8] It is the block diagram showing an up converter with a perpendicular / level 
separable filter. 

[Drawing 9] It is the block diagram showing the up converter which generates a interpolation 
pixel using a forecast. 

[Drawing 10] It is the abbreviation diagram showing the example of a spacial configuration of a 
SD/HD pixel. 

[Drawing 1 1 ] It is the block diagram showing the conventional two-dimensional non separable 
filter. 

[Drawing 12] It is the block diagram showing the conventional perpendicular / level separable 
filter. 

[Description of Notations] 

2 3 .... An interpolation filter, 4A-4D .. A two-dimensional filter, 5, 8, 1 5 .. Selection section, 6A, 
6B .... A perpendicular interpolation filter, 7A, 7B .. Level interpolation filter, 10, 40, 60 .... An up 
converter, 1 1, 20, 41, 61 .. Input edge, 12 32 [ An outgoing end, 21 / .. The ADRC class 
classification section, 22 / .. Hadamard transform section class classification section. ] .... 13 The 
class classification section, 43 .. 14 Prediction operation part, 44 .. A prediction coefficient ROM, 
16,23,46,63 



[Translation done.] 
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